
Changes in TAGH counter 
coordinates and energies due to 

Fall 2016 survey

D. Sober
CUA

24-Jan-2017

1/24/2017 TAGH after Fall 2016 survey 1



1/24/2017 TAGH after Fall 2016 survey 2

On 11/28/16, Tim Whitlatch sent results of new survey of various 
beamline components (relative to accelerator and goniometer)

I have used these data to recalculate the TAGH counter positions, 
and used the new counter positions to derive a new energy table.
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Since raytracing is done in map coordinates, I define the origin of the Focal 
Plane coordinate system to be fixed relative to the center of the magnet.
Some facts about the new survey:
1. The surveyed magnet angle is -6.05004° (compared to nominal

-6.05°), so I assume no change in angle.
2. The measured “yaw angles” of the plates vary between -8.0036° and 

-8.1141° (compared to nominal -8.05°), so these rotations must be 
taken into account.

3.    Relative to the nominal positions, the center of the magnet is displaced by 
ΔZroom =  -1.931 cm,        ΔXroom = +0.043 cm

Since the FP shifts with the magnet, ΔZroom has ≈no effect on raytracing.
The transverse shift ΔXroom has a small effect on raytracing, because it affects

the point at which electrons enter the field.  From the derivatives 
tables, I estimate the energy shift to be ≤ 1 MeV, so I will not consider 
it further at this point.
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For reference, here are the conversions between the 3 coordinate systems, both 
nominal and after the Fall 2016 survey: (only the shaded boxes have changed)

Usage: Coordinate in column 1 given by constants in same row,
e.g.  xFP =-418.800 + Xroom*(-sin 8.05) + Zroom*cos 8.05
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(Parenthetically)
New survey of Microscope position (Upstream Center)

Zroom, Xroom = 7.40992 m,  -1.16666 m         Angle = -8.0505°

In new coordinates (including magnet center shift) microscope is at
xmap, ymap =     73.490 cm,    122.629 cm
xFP,  yFP =   331.228 cm,       -0.934 cm

Change in angle is negligible.
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TAGH counter positions
Counter plate 1 (counters 1-30, 32, 34):   from Drawing D00001901-203

Reference point (survey table)

Δy

Δx

Δx and Δy values come from Bill Crahn’s spreadsheet or drawings.
Nominally, Δy = 1.03150 inch    →  yFP = -18 cm

Δy = 4.96851 inch →  yFP = -8 cm 

Electron path
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To calculate positions of counter mounting centers in FP coordinates (relative to 
magnet center),
1. Calculate position of plate corner in FP coordinates (using survey data for 

plate corner and magnet center in room coordinates)
2. In FP coordinate system, calculate new position of each counter using tables 

of Δx and Δy (from Bill Crahn’s tables) and change in plate rotation angle 
(from Fall 2016 survey)

3. Calculate new angle of each counter using Bill Crahn’s table corrected by 
rotation angle of each plate.

With this information, can now generate new tables of counter positions and 
angles:   Counter_table2017.txt replaces Counter_table.txt (7/1/2014).
Then, using raytracing tables calculated with SNAKE using final field maps,
Interpolate to find new counter energy boundaries (for 0-angle electrons).
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Ignoring (for the moment) the rotation of the plates, the shift in counter 
position is constant on each plate:  Δx in blue, Δy in red
Left plot:  without magnet shift,  right plot:  with magnet shift
Except for plate 8, all shifts are < 2.5 mm.
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Summary of changes for each counter plate
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Including plate rotations changes Δx (blue points) negligibly (<0.1 mm), 
Δy (red points) by < 1 mm:
Note effect of multiple counter planes on Plates 1-6 (especially on 3-6):
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Comparison of new and old counter files

Old (Counter_table.txt, 7/1/14) New (Counter_table2017.txt, 1/24/17)
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Results of raytracing (0-angle rays) using new counter position file
Green: ΔEγ without plate rotation Red: ΔEγ with plate rotation   
Except for Plate 8, differences are less than 10 MeV (compare to channel width 20-30 MeV)
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Have generated new table of energy boundaries and centers for zero-angle
electrons  (counterbounds2017.out):
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Summary

• I have calculated TAGH counter positions based on the Fall 2016 survey of 
the counter plates.

• I have calculated the zero-angle energy boundaries for the counters using 
the new positions.  The shifts are less than ≈1/2 of a channel width except 
for Plate 8 (counters 254-274)

• The new counter position table Counter_table2017.txt
and energy boundary table             counterbounds2017.out
are (or will soon be) posted on my web page 

https://userweb.jlab.org/~sober/HallD/
and the GlueX Wiki

https://userweb.jlab.org/%7Esober/HallD/
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